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CONSTITUTION: A counter 4 counts a scan clock SC, and outputs the address A 
of the external memory 3 in which the data outputted from an integrated circuit 
2 is stored. The integrated circuit 2 outputs the internal state data from a 
scan output terminal SO synchronizing with the scan clock SC, and such data is 
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utilizing the scan pass of the integrated circuit 2 can be outputted from the 
scan output terminal SO and it can be saved to the external memory 3. Thence, 
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[PURPOSE] 

In integrated circuit which has many various 
registers holding internal-state data, 
internal-state data are reliably evacuated to 
external memory at the time of power-source 
discontinuation, it is providing data protection 
apparatus of integrated circuit which can 
implement data protection at the time of 
power-source discontinuation. 

[CONSTITUTION] 

Internal-state data are read from scanning 
output terminal SO provided in integrated circuit 
2 through scanning pass at the time of data 
evacuation mode, it stores in external memory 
3. 

At the time of data reset mode, internal-state 
data evacuated to external memory 3 are read, 
it inputs from scanning input terminal SI 
provided in integrated circuit 2, it resets through 
scanning pass. 
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1 : LSI Test device -> scan clock SC 

3: External memory <- memory bank change signal SEL 

4: counter 

The scanning clock SC 



[CLAIMS] 



itm^. i ] 

^ \c * * ^ zjfm z 



[CLAIM 1] 

Integrated circuit that responds to some 
registers connected so that scanning pass 
might be formed, and external signal, and 
scanning pass is formed in these registers at 
the time of data evacuation mode. 
It responds to data evacuation means and 
external signal which read holding data of each 
register outside through formed scanning pass, 
and scanning pass is formed in these registers 
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H-Ufe U t — * fcffi at the time of data reset mode. 

^— KB#{^> BNlElg^co U" i/* Data reset means and these which return data 

^{djx^r-t W"*.x3r7F0j?jt£-6\ evacuated through formed scanning pass to 

ff^^c £ tifc^^r "ss^T^^uft L original register were comprised. 



m*m 2 ] 

p< ^ y ^#1- 5 x - * ii&i 

7 s -? mm *~ kb#m, Mists 

r ^fcf- * £ & <t (D 9 



[CLAIM 2] 

A evacuation * reset method of holding data of 
internal register of integrated circuit, in which 
scanning pass is formed in some registers in 
integrated circuit at the time of data evacuation 
mode. 

It is read-out to exterior about holding data of 
each register through formed scanning pass, 
data evacuation process which saves read data 
in memory for protection, scanning pass is 
formed in these registers while reading storage 
data for said protection at the time of data reset 
mode. 

Data reset process which returns data 
evacuated through formed scanning pass to 
original register, these were comprised. 



3 ] 



[CLAIM 3] 

Data protection apparatus of integrated circuit 
using scanning method which performs circuit 
test using scanning pass comprised inside 
integrated circuit, comprising memory means 
for data protection to store internal-state data of 
said integrated circuit at the time of data 



3/9/2004 



5/42 



(C) DERWENT 



JP6-52070-A 



v b^T-^cDAtU^tTft 
^fctfxDx-^Affi;^!^ 



THOMSON 

DERWENT 

evacuation mode, data input-output means for 
performing input-output of data of fixed bit width 
with respect to said integrated circuit, data 
evacuation means to carry out series / 
juxtaposing conversion of said internal-state 
data read through said scanning pass at the 
time of said data evacuation mode at data of 
said fixed bit width, and to store in said memory 
means for data protection through said data 
input-output means, data reset means to read 
said internal-state data from said memory 
means for data protection, to input from said 
data input-output means, to convert data of said 
fixed bit width into said series internal-state 
data, and to reset through said scanning pass at 
the time of data reset mode. 



[»*«4] 



[CLAIM 4] 

The data protection method of integrated circuit 
using scanning method which performs circuit 
test using scanning pass comprised inside 
integrated circuit, comprising 
Step which stores internal-state data of said 
integrated circuit in memory means for data 
protection at the time of data evacuation mode, 
step which performs input-output of data of fixed 
bit width with respect to said integrated circuit, 
step which carries out series / juxtaposing 
conversion of said internal-state data read 
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through said scanning pass at the time of said 
data evacuation mode at data of said fixed bit 
width, and is stored and evacuated to said 
memory means for data protection, step which 
reads and carries out said internal-state data 
from said memory means for data protection, 
converts data of said fixed bit width into said 
series internal-state data, and resets through 
said scanning pass at the time of data reset 
mode. 



[DETAILED DESCRIPTION OF THE 
INVENTION] 



[0 0 0 1] [0001] 

[mm±(Dm^m] [industrial application] 

2£^§E£i{3u 3^t°3. — &¥f\z.$. This invention relates to data protection 

ffi£ft5^limi&©rta^ffi'r apparatus of integrated circuit for protecting 

— 9 £r{£fI1~5fc#><£>IMilI]S& internal-state data of integrated circuit used for 

(Df*-?mM%imzM1rZ>o computer etc. 

[0 0 0 2] [0002] 

[&M(D&ffi] [PRIOR ART] 

y-f-;v^^\f a. — #^<d=i In computer system, such as personal 

y t° a. — ^S/^-r-MdjoV^T computer, there are many things equipped with 

fi^ Ui/zL— M.tfkM&iMz.Z) h resume function. 
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Resume function evacuates store data of 
various registers to non volatile storage, when 
power source of computer is turned off, when 
power source is switched on again, store data 
which evacuated is set as the original register, it 
is function which makes data processing 
executable from state before power-source 
OFF. 



[0 0 0 3] 

UK > t° a. - 9 £ ti 



[0003] 

[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

However 

In past, when there are data which should be 
evacuated in large quantities, evacuation of 
data takes time. 

For this reason, there was problem that time 
after switching off until computer is actually 
turned off could not get long unusually, or data 
could not be completely evacuated by case. 



[0 0 0 4] 

L T & <D M 5 ;b ^ 
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[0004] 

For example, integrated circuit (LSI) which has 
many various registers, such as temporary 
register and register for control, to inside is used 
for the so-called state machine shifted in the 
following state depending on previous state of 
controller / graphic, etc. 

For this reason, when evacuating internal-state 
data of integrated circuit, data transmission 
takes time too much and resume function may 
be unable to be implemented. 
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[0 0 0 5] [0005] 

^^^£)@#Jf3\ ±IE^fffc:ffii Objective of the invention is providing data 

fyXfc&jntchW* ^Wl<D v protection apparatus of integrated circuit which 

v^^SrW'f'SHSmE&tcSoV^ can evacuate internal-state data to external 

T\ %W^^^\Z-fo%^Wr— memory reliably at the time of power-source 

^^ffit^t^pM *c ]) tciljg^ discontinuation in integrated circuit which was 

-fr 5 ^ t tfiX% 5^SI3jJS<Z)7 f made in view of the above-mentioned situation, 

~^^lf ^fl£S§tti~<5 £ i: \z. and has many registers. 

fc5o #^W»fl!l<z>@#JW\ Other objective of this invention is providing 

^i^v/^^W^j^T — ^SrftiS integrated circuit to which holding data of 

{£i!iB:£i£5i: 5 internal register can be evacuated at high 

r t {-fe5o speed. 

[0 0 0 6] [0006] 



5fc&©¥&] [MEANS TO SOLVE THE PROBLEM] 

±IH@6*lSriifijc;"f5fefc, ft^ In order to attain the above-mentioned 

*f lfSfc<£>ll^[HlS§fi, ^^r-v objective, integrated circuit of Claim 1 is 

>s<x £rJF^H~& J: 9 responded to some registers connected so that 

titc$i§fr<DUi/x# ts ^UiB scanning pass might be formed, and external 

-£H-J£#L, x—^ii^^— K signal, scanning pass is formed in these 

Pftc:, mjlE^i&W \/*/^#\z.* registers at the time of data evacuation mode. 

3r-t ^^£r7F^££it, Data evacuation means which read holding 

titc*3r J r>/<x%:ifrL,X&\>' data of each register outside through formed 

is7*#<Dffi$$T—9 scanning pass, it responds to external signal, 

^ttJ1~T r — ZW^k^-Wcb, scanning pass is formed in these registers at 

jf-IH-fL^U "T'—ZW^t*— the time of data reset mode. 

KB#(c, mt^M%[.(D u ^ ^ \z. Data reset means to return data evacuated 

+ ^'^Srfl^fiJc^-Br, ff^$c through formed scanning pass to original 

£ tifc^ ^r-t 2:^ LXii register, these are comprised. 
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[0007] 

Moreover, the method of Claim 2 forms 
scanning pass in some registers in integrated 
circuit at the time of data evacuation mode. 
It is read-out to exterior about holding data of 
each register through formed scanning pass, 
data evacuation process which saves read data 
in memory for protection, scanning pass is 
formed in these registers while reading storage 
data for said protection at the time of data reset 
mode. 

Data reset process which returns data 
evacuated through formed scanning pass to 
original register, these are comprised. 



[0 0 0 8] 

$ h fit**! 3 tm^mmi. 



[0008] 

Furthermore, apparatus of Claim 3 are memory 
means for data protection to store internal-state 
data of integrated circuit at the time of data 
evacuation mode, data input-output means for 
performing input-output of data of fixed bit width 
with respect to said integrated circuit, series / 
juxtaposing conversion of said internal-state 
data read through said scanning pass at the 
time of said data evacuation mode are carried 
out at data of said fixed bit width, data 
evacuation means to store in said memory 
means for data protection through said data 
input-output means, at the time of data reset 
mode, said internal-state data are read from 
said memory means for data protection, and it 
inputs from said data input-output means at it, 
data reset means to convert data of said fixed 
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THulE-r — ^ AtH^J^S^bA bit width into said series internal-state data, and 

^)L, mf&WxJj[<D y FtS^f to reset through said scanning pass are 

— # %U&l<DmBfa^ytM : T— comprised. 

Srii cxmmir 6 r - * 

[0 0 0 9] [0009] 

^/c, ffi**l4feicO;£1£{ix Moreover, the method of Claim 4 is a step which 

— ^iliBHE— K^l^llfltlHlE&tf) stores internal-state data of integrated circuit in 
rtSttlf u ^ ^rf-^^Sffl memory means for data protection at the time of 
^ ^ y ^J^{£gEt§i~5* , 7 L y ~f data evacuation mode, step which performs 
^ ffjfEft^tHlS&(-*f1'50f^ input-output of data of fixed bit width with 
<D\?y HI©x^^©Atti;ft£r respect to said integrated circuit, series / 
f{t£0^v~y7 p k, juxtaposing conversion of said internal-state 
iJBgit— KNfM^ fufE^^-t ^ data read through said scanning pass at the 

l^T^cttl ^ti^H&IBrt time of said data evacuation mode are carried 

UViM^—?%mBdTfe(D\?y out at data of said fixed bit width, said 

Y^(D^f—9\^%^\\/^\\^i^: internal-state data are read and carried out to 

L, hubEx — ^f^llffl^ ^ y ^ step stored and evacuated to said memory 

itlcfEti b"CilSi"5^x means for data protection from said memory 

r^^tl'Ji^-— KB#K^ m means for data protection at the time of data 

fSx — ^^flffl^ ^ y #£x^b reset mode, it has step which converts data of 

pffirt^^^x^^^StffiL said fixed bit width into said series internal-state 

fufEBf 7$E<D fcf y h ifeM©?* - data, and resets through said scanning pass. 

[0010] [0010] 

WR\ [OPERATION] 

ft^ 3 ! 1^V^L4 ^M<0^^\z According to invention of claims 1 thru/or 4, the 

ctttfi\ "r — ^iliS^FST^x— time of data evacuation, and data reset next, 

— ^fi^v^^d* sequential transmission of the data is carried 
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b$*f$&ti&x3c J r >/<7 (is out in inside of scanning pass (shift register) 

7 h Ui/7#) F*l£rii#;(5^£ which comprises registers, and they are read 

tiX^^^^m^ti.^m, outside, or are set to the original register. 

7L<D $ y h £ti<5 0 Therefore, even when there are many internal 

t£ oT, rtgfl # (DWt&lt? registers, holding data can be evacuated * reset 

V^-et, W^WW^nv'- in a short time. 

[0011] [0011] 

[mifcm] [EXAMPLES] 

^THIS£#f§ LX^WM<D^ With reference to drawing, Example of this 

Mffil&Wltyi'i'&o invention is demonstrated below. 

[0012] [0012] 

H 1 \tW, 1 <7)^i£#J(d^5x— FIG. 1 is block diagram showing composition of 

#i&tW^W<DMf$&^i~zf n y data protection apparatus based on 1st 

?mxh% 0 #SBfi, LSI Example. 

r^Fgll, (LS This apparatus has LSI test apparatus 1, 

I) 2, ^£M^ey 3i$£Ujj integrated circuit (LSI) 2, external memory 3, 

M^^2 and counter 4. 

<D)hU^^7^ (D^^f— $ Holding data of internal register of integrated 

#\ ^MMffltejrotf&iIkM • ft circuit 2 are set as object of evacuation * 

M<DMHt bt£&o protection in this Example. 

[0 0 13] [0013] 

LS Ir^ hSU 1 (i^^-Y > LSI test apparatus 1 utilizes scanning pass in 

^7jj^:\z. X 9 ^ ^Mi[Hl£& 2 integrated circuit 2 with scanning pass system, 

(D7*r^ i//<7 §r^ijffl LX> M it is apparatus which tests integrated circuit 2. 

ft[HlSg2 hi~5^g"Cfe Integrated circuit 2 has scanning pass (shift 

So 2 te, ftSBlc^i" pass circuit) comprised by a series of registers 

5— ig<Dixv>;*^ (;? y (flip flop) which it has inside, for example, it is 

p y zf) jffijc £ fri 5 7 3r LSI (large scale integrated circuit) used for state 

^y/<7 icy y b^Ts^^i) % machines, such as graphic controller. 

$\z.&?7 7 ^ y$ Integrated circuit 2 (for example) is controlled 

Vv — 7^<D7v~—y^-yy\z by processor (CPU) of computer system which 
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[0 0 14] 



[0014] 

External memory 3 (for example) is RAM 
backed up by battery, at the time of data 
evacuation mode of resume function, it 
becomes evacuation destination of in house 
data of integrated circuit 2. 
Non volatile storage is sufficient as external 
memory 3. 

Output data of counter 4 are supplied to 

external memory 3 as address A. 

Counter 4 updates counted value synchronizing 

with scanning * clock SC. 

Next, action of data protection apparatus of FIG. 

1 is demonstrated with reference to flowchart of 

FIG. 3. 



[0 0 15] 
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[0015] 

In usual static test mode (test of integrated 
circuit 2), it inputs scanning * clock SC into 
scanning * clock terminal SCK while LSI test 
apparatus 1 supplies command signal to 
scanning control terminal SC of integrated 
circuit 2, connects internal register to it serially 
and forms scanning pass, test of scanning pass 
system is performed (YES of step S1 ). 
LSI test apparatus 1 leads scanning input 
terminal SI of integrated circuit 2, test data 
(scanning pass data SP 1 ) which is serial data 
is supplied synchronizing with scanning * clock 
SC (step S2). 
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[0 0 16] 

— LSIr^ hggl tt, 
iMiHUg 2 * ^ ^tB^i^ 
SO^Lt, T^Vr — tK 

* S P2 ) Sr % • 
* p y * S C I^SU LTgfTt 
-5 ^T77'S 3) 0 £<Z>*=*^ 



[0016] 

On the other hand, LSI test apparatus 1 
receives output data (scanning pass data SP 2) 
according to test data through scanning output 
terminal SO of integrated circuit 2 synchronizing 
with scanning * clock SC (step S3). 
This scanning pass data SP 2 is compared with 
reference-standard data prepared beforehand, 
circuit test of integrated circuit 2 is performed. 



[0 0 17] 
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[0017] 

Next, power source of system containing 
integrated circuit 2 is interrupted, and resume 
function is set up, action in case (NO of step S1) 
of evacuating internal-state data of integrated 
circuit 2 to external memory 3 is demonstrated. 
CPU of system interrupts normal operation of 
integrated circuit 2 in data evacuation mode of 
resume function (YES of step S4, S5). 
In addition, not only resume function but in task 
change, interruption treatment, etc., data 
evacuation mode is performed. 
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[0018] 

CPU supplies command signal to scanning 
control terminal SC of integrated circuit 2, and it 
lets scanning * clock terminal SCK supply 
scanning * clock SC while connecting internal 
register serially and forming scanning pass. 
And it lets counter 4 supply and start scanning * 
clock SC (step S6). 

Counter 4 counts scanning * clock SC, address 
A of external memory 3 which stores data 
outputted from integrated circuit 2 is outputted. 



[0 0 19] 
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[0019] 

Integrated circuit 2 synchronizes with scanning 
* clock SC, internal-state data are outputted 
from scanning output terminal SO. 
This internal-state data is supplied to data-entry 
terminal Dl of external memory 3, and is stored 
in position addressed by counter 4 of external 
memory 3 (step S7). 



[0 0 2 0] 
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[0020] 

That is, scanning pass of integrated circuit 2 is 
utilized, internal-state data transmitted 
synchronizing with scanning * clock SC are 
outputted from scanning output terminal SO, it 
is made to evacuate to external memory 3. 
Since external memory 3 is backed up by 
battery, internal-state data of integrated circuit 2 
are reliably saved also during power-source 
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[0021] 

In addition, when allowances are in memory 
capacity of external memory 3, CPU outputs 
memory-bank switching signal SEL to external 
memory 3, and it may be made to perform bank 
change control of external memory 3. 
Thereby, internal-state data are storable in 
memory bank different from memory bank used 
for usual data processing of external memory 3. 
Moreover, if bank of external memory 3 is 
switched according to task change, 
internal-state data of one LSI which some tasks 
share are storable in memory bank which 
corresponds for every task. 



[0 0 2 2] 

tao (^fy^S8OYES) 0 

h u • * 

5 (^fy^s 9) 0 #i>:/*4 



[0022] 

Next, if power source of system resets, it will 
become data reset mode of resume function, 
and system will perform treatment whose 
evacuated internal-state data are returned to 
integrated circuit 2 (YES of step S8). 
CPU of system carries out preset of counter 4, 
and supplies and starts scanning * clock SC. 
The counted value is updated (step S9). 
Preset value of counter 4 is address A of 
external memory 3 on which was stored 
internal-state data at the time of data 
evacuation mode. 



3/9/2004 



16/42 



(C) DERWENT 



JP6-52070-A 



THOMSON 

* 



DERWENT 



KBrF^rt^^ffiT— Moreover, CPU sets external memory 3 as 
ffi Lfc^gM *}) 3<DT read-out mode. 



[0 0 2 3] 

£ £ ft 5 lEttMfctt «b r - * * 

mffimsg 2 * ^A^SftH 1 
S I Ur-y/S 
1 0) o IMHH&^fi*:*-^ • 

■V^A^Si^S I Wfc^tbS 
fiWfir-^A^U 

S C l£ LT V ^cfg^ff 

t, ^ms§2rto^v ? ^^© 



[0023] 

External memory 3 reads data from storage 
location designated by address supplied from 
counter 4, and outputs them to data output 
terminal DO. 

It lets scanning input terminal SI of integrated 
circuit 2 supply these output data (step S10). 
Integrated circuit 2 synchronizes with scanning 
* clock SC, internal-state data supplied to 
scanning input terminal SI are input, scanning 
pass top is shifted. 

When all data are set to the original register, 
CPU stops supply of SC of scanning clock, 
furthermore, supply of command signal 
currently supplied to scanning control SC is 
stopped, internal register is set as normal 
condition, scanning pass is canceled. 
It is made above, evacuation and reset of data 
of register in integrated circuit 2 can be 
implemented using scanning pass. 



[00 24] [0024] 

m 2 tiz <D$£W(DWi 2 (DMMffl FIG 2 is block diagram showing composition of 

l^feSr- ^ftl^i©!^ data protection apparatus concerning 2nd 

;/n y $ m^h&o % 2 Example of this invention. 

<£>HJ£Wi> 2 c^-r— 2nd Example performs each mode of data 
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9 il® & X — 9 H'Ji evacuation of integrated circuit 2, and data reset 

— K£r> ^/^T-^© I / Otf?— using data bus (for example, 8-bit width) 6 

h 5 iz.fgftH&tl&T' — ? s<x connected to I/O port 5 of system. 
(0>Jx.f*8 \fy HI) 6SrfiJffi 



[0 0 2 5] 

7, 20, 2 l—]g(DUi/7>? 
R1 ~Rn , rt«^IHS&8, 
9, P/S0&1 Ofc 

Ctv'^fA©f-^/U 6 iZ 
^£tlfcft£($:r-^* 1 
1 , y 7 7 iNfe 1 3£W1"5 0 



[0025] 

As shown in FIG. 2, integrated circuit 2 has 
specifically internal data bus 11 and buffer 
circuit 13 which were connected to data bus 6 of 
system through register R1-Rn, internal-control 
circuit 8, counter 9, P/S circuit 10, and data 
input/output terminal 12 of multiplexers 7 and 
20 and 21 series. 



[0 0 2 6] [0026] 

Uv^^RI ~Rn (i^^r-r Register R1-Rn is a series of shift registers or 

y/<x Srflf $c"t~ <5 — ^(D^yy h flip flops which comprise scanning pass. 

\si?x#$.1t\f7 y yfyn y It is assumed that register R2 and R3 are flip 

7°"C&<5o i^v J ^.^R2, R3 flops which do not have need of maintaining 

9 * ? #U&x.B#Mtel*lg|$$ internal state, at the time of task change. 
t&&&W-rz&&<Dte^7 V y 
-fy p y 7°X*h 5 t 5 0 



[0 0 2 7] 

Ui/XfRI ~Rn {at, ftSP 

{i#scK«ij&$ix5„ 

R1 ~Rn liii^ffl©7* 



[0027] 

Scanning pass control signal from 
internal-control circuit 8 and scanning clock 
signal SCK from scanning clock terminal SC are 
supplied to register R1-Rn. 
Register R1-Rn usually has data-entry edge 
and output edge for scanning pass with 
data-entry edge and output edge of business, 
when scanning pass control signal is OFF, in 
order to enable usual action, input/output 
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is %-i>$$"7<D9%\t^ ji^cDi!]^ terminal for usual connected so that fixed logic 

£"TIE<t"t''5;/i&{£Bf£<7)lraJl circuit might be comprised becomes effective, 

IIIB&Srlf^cl - ^ <£ 5 ^S£rc£tL when scanning pass control signal is ON, in 

fcii^ffiWAffi^iffi^^W^) <t order to form scanning pass which is made up 

x^-^is/txfflMmTjff of register R1-Rn, input/output terminal for 

yj->(D$fi$^ Ui/xpRI ~R scanning pass connected serially as shown in 

n ^*£7FM FIG. 2 becomes effective. 

1~3fc#>lc:|l 2 {zi7j^-f"ct oK'y Eight output edges for register Rn-7-Rn scan 

V TM~ig$i& fritz x^-y^s* pass are supplied to buffer 13. 

^•ffl CO Atfj^ffiT-^^fSt) <t & Buffer 13 is in response to control signal from 

<5„ S,^<DU-J^^Rr\-7 ~Rn internal-control circuit 8, it is parallel to internal 

^^■■Y y*^fi\(D\Qt)$&\'iy < > y data bus 11, and 8 bit data on scanning pass 

77 l 3 (::#^&£ti5 0 are outputted to it. 

[0 0 2 8] [0028] 

tv^f-f v 9 -fy 2 0fi> rt^|3$ij Multiplexer 20 is in response to switch signal 

'M^\$s%frb(D$}'Q$kZ-\t s %\z. from internal-control circuit 8, data supplied 

JS#b"C N i^v^^R l/^bl^ from register R1 are supplied to one side of 

l&Zfri&f 1 '— Z^lsi/^fRl register R2 and multiplexer 21 . 

^-^/v^-yix^i^ 2 1 (D— ~)5\Z- Moreover, multiplexer 21 is in response to 

^^irho ~£tc, v/vfyi/^ switch signal, one side of data supplied from 

f-2 1 fi, W 9 ^X-iE^ri^St^ register R3 and data supplied from multiplexer 

Lt, ^i^^^R3 id^ilB^ 21 is supplied to register R4. 
frlZ x- 9 t -r/V^T" 1/ 9 -f 2 

[0 0 2 9] [0029] 

-v'/v^-T 0 !/^-^ 7 fi, F^pPtjffJ^ Multiplexer 7 is in response to control signal 

\Bi%Hi8frb(Dffl'MilS t^cJ^L from internal-control circuit 8, one side of test 

T\ ^^-v yAtliftn^ S I data supplied from scanning input terminal SI 
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W&&tiZ>y"x Ht— 9 t P/ and internal-state data supplied from P/S 

S vjv/i/ V T/b) (parallel/serial) converting circuit is chosen and 

outputted. 

- 9 <D iitR L X tB^-f 

[0 0 3 0] [0030] 

ftMfl=PI!IS§ 8 it, WM^? 2 Internal-control circuit 8 is connected with CPU 

2Srj) > LT^fA(DCPU^ of system through control terminal 22, while 

$£Wi&friX$o , 9 N #fifif^-£ri^ supplying various signals to register and 

-?/b=f-7]/W\z.Wiv multiplexer, CPU controls timing which 

1~5 t C P U^HSIhIK accesses integrated circuit 2. 



[0 0 3 1] 

^rtM^[Ulf&8 tP/siiK 
l otc«i-5o 



[0031] 

Counter 9 performs count action with scanning * 
clock SC supplied to scanning * clock terminal 
SCK, counted value is supplied to 
internal-control circuit 8 and P/S circuit 10. 



[0 0 3 2] 

p/sms§i <m, mm/um 

*1 1 ^iiCT^'Jf^tiS^y 

Vybmzjfc^LX, ^])T/b 

7*— 5 „ ^y77l 
3fi, l/v^^Rn-7 ~Rn © 

tfU/ir-^ (8 \fy V) 



[0032] 

P/S circuits 10 are juxtaposing / serial 
converting circuit, about parallel data which 
reset through internal data bus 11, it is in 
response to counted value of counter 9, it 
converts into serial data. 
Buffer 13 is in response to control signal from 
internal-control circuit 8 about output data (8 
bits) of register Rn-7-Rn, it outputs on internal 
data bus 11. 

Next, action of circuit concerning 2nd Example 

is demonstrated with reference to FIG 4. 

(1) Scanning pass in which it is shown at FIG. 2 
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ffl LTlK,^"t"§ 0 at the time of normal operation does not 

( 1 ) H^ibfNtf^ EH 2 {ztt; function, but each register operates that 
£ ti <5 x ^ y/<x required logic circuit should be comprised. 



[0 0 3 3] [0033] 

(2) MlfWr-* h^r— K"Cii, (2) In usual static test mode, CPU supplies 

CPUfSrt§P^J^|HlS&8^$iJ^ control data to internal-control circuit 8, 

7*— $ £r#y& L > x *c -y y formation of scanning pass is commanded. 

OM^^^'t^o Z.<dWMt It responds to these control data, 

— ^fOS^'U rtgPfjiiJ^lHlJg 8 internal-control circuit 8 supplies control signal 

l^v^^RI 7!/:§Rn (d^ij to register R1 thru/or Rn, and forms scanning 

t^f^^LT^-Y >v-?>c. pass. 

£r?FM£-t!:> £ -^^i L '7° Furthermore, it lets register R2 supply data to 

l/^f-2 0 ICt — V^yy^V multiplexer 20. 

R 2 Output of register R3 is chosen as multiplexer 

-tf-2 1 fCUv^R 3©ffl^?r 21. 

[0 0 3 4] [0034] 

^<D^ CPUIt L S I After that, CPU commands start of test to LSI 

M£g 1 K: x * h © IB & £ it * test apparatus 1 . 

ir&o - <£> fa^Kifi?^ U LS It responds to this command, LSI test apparatus 

I MSttl teHltlE]g& 2 <D 1 inputs scanning * clock SC into scanning * 

^^t> • S C K clock terminal SCK of integrated circuit 2, test 

H^^r-t ^ • ^ n 5/ ^ s C £rA treatment of scanning method is performed 

*U x^rt^Cf^ h*a (YES of step S20). 

SJ3r^?Ti"5 (^f •y7 B S2 0 That is, LSI test apparatus 1 supplies serially 

OYES) 0 HP LS If^f test data (scanning pass data SP 1 ) to scanning 

SSlfi, %$kW&1<r>7**i- J ? input terminal SI of integrated circuit 2 

y~ht}$kl-S He:, x^. hf- synchronizing with scanning * clock SC (step 

^(^^■t>^f-^SP1 ) S21). 

%x$--?y • ^p^^sC(c|rI Multiplexer 7 is in response to control signal 

MLXi^V TyWcf^-f § from internal-control circuit 8, test data supplied 

fy^S2 1 ) 0 /v^f-zf y from scanning input terminal SI is outputted to 
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7 (i, p^fijiJtJf H]i£& 8 frh <DU scanning pass which comprises register R1-Rn. 

fflit LT, A Register R1-Rn receives data supplied 

JjiftalrS lfrtoW*&£fc : 5T?> synchronizing with scanning * clock SC, and 

hf-^^, i/v^^RI ~R outputs holding data. 

n frbmi&£tiZ>x*^^s<x 
^tH^1"5o Uv^^RI ~R 



[0 0 3 5] 

S§ 2 © * -Y y&JjiQ^ S O 

P2 ) ^^f-tV 
SCJC|PIfflLTSfS"t5 (*T 
s/T'S 2 2). 

f-^ S P2 t^fi>]$M£tltL 

mm?'-? tzitmiss mm® 



[0035] 

LSI test apparatus 1 receives output data 
(scanning pass data SP 2) according to test 
data from scanning output terminal SO of 
integrated circuit 2 synchronizing with scanning 
* clock SC (step S22). 

This scanning pass data SP 2 is compared with 
reference-standard data prepared beforehand, 
circuit test of integrated circuit 2 is performed. 



[0 0 3 6] [0036] 

(3) l^v^a- J*ffl$&fisty (3) If power source of system containing 

&titz$M~Q^ HfWU8§ 2 &r^T integrated circuit 2 is interrupted where resume 

tt*sx s 7-J*<DWItii& t PWr&iri£ function is switched on (NO of step S20), 

t (^.T'.y7 ,, S20CDNO),ft treatment which evacuates internal-state data of 

^^&2(DftUWMT — $ teig. integrated circuit 2 will be performed (YES of 

m-tz^mfimnztiz (*r stepS23). 

y-fS 2 3 (DYE S)„ 



[0 0 3 7] [0037] 

«fc 9I¥*ffllc:{i> CPUtt^M In more detail, CPU supplies control data to 

ffl>l!% 8 IcIMt — 9 internal-control circuit 8, evacuation of data is 

-r — ^<7)iiiSSrJB^-t"5o commanded. 



3/9/2004 



22/42 



(C) DERWENT 



JP6-52070-A 



THOMSON 

^ 

DERWENT 



l*]£l$fjiiJ$i|IIS& 8 fi, l/^ 9 R1 Internal-control circuit 8 supplies control signal 

71/SRn tiffillftlfS Tj-SrttlSL'T to register R1 thru/or Rn, and forms scanning 

*=3r-t^/N°*£flM$-fc»\ £ib pass. 

\z. s -v/P^yi^^f- 2 Ol:f- Furthermore, it lets register R2 supply data to 

9 % ? R 2 multiplexer 20. 

vyufyi/^f 2 1 (d i/v?;* 9 Output of register R3 is chosen as multiplexer 

R3©ffl;*j£jI4R£lt:5 0 £<b 21. 

^ ftM$PII]£§8fi;27?;/^ Furthermore, internal-control circuit 8 starts 

4 £t£E|!!)1~<5o counter 4. 

[0 0 3 8] [0038] 

CPUttLS Ix* h§£g 1 CPU outputs scanning * clock SC to LSI test 

x^^y • ? n S C&fcltfj apparatus 1. 

£-i±<5o # £ ^ ^ 4 fi, 8il^7 Counter 4 is octal counter, whenever it counts 

tyypX'fo*)^ 7,$r^y > $ u eight clocks of scanning * clocks SC, signal is 

■;^SC?:8^oy^^yF outputted to internal-control circuit 8. 

1~3£fcrtgPfaJ0¥Ei&8K:fg-^ Internal-control circuit 8 controls Buffer B in 

SfttS^-f-So rtpP^iJ^llI{f&8 ti, response to counted value from counter 4, 

jjy-^? 4frb<Djjtyy hi$.K output of register Rn-7 to Rn is outputted to 

Jt&g LT^ y7/B £rffjijflf U internal data bus 11 for every 8 scan * clock. 

8 x^r-Yy • ? u -y?%KUis That is, serial internal-state data to which 
*^Rn-7 ^f)Rn <Dttit)$:fH scanning pass is transmitted are converted into 
SB?* — l fJi tti $ * 8-bit parallel data, and are outputted to internal 
<5„ BP^ i"-**£MEi£ data bus 11 (step S24). 

^ti^bi^]) T/^cofy^,ikWtv t — Moreover, internal-control circuit 8 informs 

9 8 fc* y h 7 i^^f- # access timing to CPU for every 8 scan clock. 

lfc:tfi;fi£*i.5 Ury/S 2 
4) 0 rtM»IUK8«8 
*^^^^ p y^SCCPUK 

•5 0 

10 0 3 9] [0039] 

&fliaK2<0rtlflS7*--*/<;* l Internal-state data read through internal data 

lfccfctf?*— ^Affi^Jffi^l 2 bus 11 and data input/output terminal 12 of 
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y 3 I / O/K— h 5 

fc&ttl-f 5 Ufy^S 2 5) 0 
CPUfi, I/OzK— b5i^ 

2 6). CPUfiWffllcStLfc 

if?, *«HIIE§2^bWF fc 3^ 

5o 
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integrated circuit 2 are outputted to data bus 6 
of system. 

In response to timing signal to which CPU is 
supplied from internal-control circuit 8, data on 
data bus 6 are sent out to I/O port 5 
corresponding to external memory 3 (step S25). 
CPU stores in external memory 3 internal-state 
data read to I/O port 5 (step S26). 
CPU controls the read-out completion of 
internal-state data from integrated circuit 2 by 
check treatment or interrupt treatment by status 
register prepared beforehand etc. 



[0 0 4 0] 

5rtm5 0 ftn**v 3 



[0040] 

Thus, before interrupting power source of 
system, internal-state data currently maintained 
at integrated circuit 2 can be evacuated to 
external memory 3. 

Since external memory 3 is backed up by 
battery, internal-state data of evacuated 
integrated circuit 2 are saved reliably. 



[0 0 4 1] [0041] 

i/TsT ^(DM.W^WM £ ti5 If power source of system resets, system will 

i/^r* Af3il^£^/c[*l£|5 perform treatment whose internal-state data to 

^Wf—P £r!ISIIII8& 2 fdtl'jf which it was made to evacuate are returned to 

$-fr5&S£r?T#5 {**ry-f integrated circuit 2 (YES of step S27). 

S27(Z)YES) 0 C P tm^SP CPU divides into 8 bits at a time internal-state 

/^]) 3 iciiiK^iiryhrtSBtfeli data evacuated to external memory 3 by turn 
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f— 9 £\ -f — ^iliSl^E— KB# read at the time of data evacuation mode, and it 

(cfrctB \^TcM^fX"8 My h<5o lets it maintain them temporarily to I/O port 5 

\zM\ V I/0/f-b5 td-f$ift (step S28). 

K: &W£-$Z> {^t yf S 2 Moreover, CPU supplies scanning * clock SC 

8 ) o £ tz, C P U (i, ^ ^ -t ^ • and starts counter 4. 

*4£jg»j£-ti:5 0 

[00 4 2] [0042] 

CPUIil /0;tf— h 5 £#Sf CPU is 8-bit unit and inputs into internal data 

^ftfcrt^Kilx — 9 £r 8 fcf y bus 11 of integrated circuit 2 internal-state data 

h >^ T" i» Of- ^ /< maintained at I/O port 5 through data bus 6 and 

* 6 *3 «t t/x — * AttJ^J 1 data input/output terminal 1 2 of system. 

2 Srffl CT^^IhISS 2 (Dfat$f t P/S circuit 10 latches parallel internal-state data 

— 1 1 tA^) ^-frSo P input into internal data bus 11. 

/ S 1 0 fi, rtSBx— ^ ^ Counter 9 is octal counter, the number of clocks 

l \cAt) £ tifz^y is;^<D of scanning * clock SC is counted, count output 

faMftteT*— ffcyy 3~fZ> 0 is supplied to P/S circuit 10. 

^[>y^9(i8ji^7!>^^'efe P/S circuit 10 converts 8 latched bit-parallel 

0, x^y-^ny^SC© data into serial data according to count output 

9 n !>y hU (stepS29). 

^ha^^p/smggi o^#t 

^hffi^tCJftCT, 7 5/f L 
tz 8 tr 5/ h ^° 7 U/i^x — ^ Sr 5/ 

■y^S 2 9)„ 

[00 4 3] [0043] 

-Tvuf 7 fi, P/S HI Multiplexer 7 outputs serial internal-state data 

S&l 0*»P>#ti!&Sti5^y T/V supplied from P/S circuit 10 to scanning pass 

<OfaWkWf~- ^ &: Uv?;* ^ R which is made up of register R1-Rn (step S30). 

1 ~Rn h ft 5 x -y Register R1-Rn synchronizes with scanning * 

x — ^3 5 (xfy^sa clock SC, supplied data are shifted. 

0) o Uv'X^RI ~Rn That is, scanning pass is utilized for integrated 

x^rty' ^Dy^sct:^ circuit 2, internal-state data evacuated to 
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external memory 3 are reset to the original 
register. 

CPU completes write-in (reset) treatment of 
internal-state data, when evacuated data are 
re-set as the original register by check 
treatment or interrupt treatment by status 
register etc. 



[0 0 4 4] 

So 



[0044] 

Thus, scanning pass and data bus are utilized, 
internal-state data are evacuated at the time of 
power-source discontinuation, internal-state 
data evacuated at the time of power-source 
reset can be reset. 

Therefore, each register of integrated circuit 2 is 
addressed in order, compared with case where 
the hold value is read, internal-state data can be 
read at high speed and reliably, and can be 
evacuated. 

Therefore, even when there are many registers, 
in house data can be evacuated in a short time. 



[0 0 4 5] 

(4) #X?WV&jLtif<DWifc 



[0045] 

(4) In action at the time of task switch, 
multiplexer 20 supplies data to multiplexer 21, 
except that multiplexer 21 chooses output data 
of multiplexer 20, it is the same as that of action 
at the time of the above-mentioned data 
evacuation * reset. 



3/9/2004 



26/42 



(C) DERWENT 



JP6-52070-A 



THOMSON 

+ 

DERWENT 



iIjH • '<g.ffiftf<DW}iftffl— Xh Next, 3rd Example of this invention is 
<5 0 demonstrated with reference to FIGs. 5-8. 

5 & v * lih 8 x^xmrn-r 

So 



[004 6] [0046] 

Z.<D%M^\\is ^M^Rte-? 4 This Example is example which applied this 

^p/ct y-y-izMffl LtifflX invention to microprocessor. 

$)5o 15 tdjoV^-C, ft^r 1 1 In FIG. 5, code 111 is bus interface, transfer of 

1 fi, ^^y^-7i-^t* command, data, etc. is performed between 

tVnm&tomX'fo^b external circuits. 

t*— *ft£©&S&fT5o ^ Code 112 is instruction buffer, command 

112 tenft^pv* y 7 r "Cfe 19 , received by bus interface 111 is maintained. 

y<^4 7*. — 7* 1 1 1 id J; Code 113 is decoder, command currently 

oTEx *9 &^tL7c-fr < p£{£ff-t' maintained at instruction buffer 112 is decoded, 

So 1 3 lifa- ^"Cfe control signal is generated. 

9 , inK^ 2/77112 fcifcfS Code 114 is EU, command decoded by decoder 

^ft-O^-fnK^x^— KU 113 is executed. 

*J0WS -^£±$1" So ^ 1 1 Code 115 is state controller, control of the whole 

4 fiUff y h "Cfo *9 \ t = microprocessor is performed. 

—Vl 1 3 -c-rri— K£ti7cifa Code 116 is signal for interface, address, data, 

^p£r^Tl"S 0 ffi^rl 1 5(3:;*. and control signal are included. 

fT9o «F-§"1 1 6IW^7i 

[004 7] [0047] 

HI 5 oH$) M i 4&T>* As shown in FIG. 6, register 121 holding state 

^^r — fnyhP-7 1 1 5 fa information and data required for resume action 

l^foS Ui/x.— Aibf^tci^g^ in effective unit 114 of FIG 5 and state controller 

JfcUBffiSBfc btffcx— ? -frl&n 115 is connected serially. 

•f S V\/7 #12 1 (iH 6 {ZTfk in each register 121 , it has serial-data input (SI), 

iS^J^^Mi~So # serial-data output (SD), and scanning lock input 
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\s*?7*9 1 2 MtitWijfc (A, B) other than data-entry (D) for normal 



At) (CP), x-^ttl^ (Q) 
©Hc^yr^r-^A* (s 

I), vy7;V7-^ttl^ (S 
D), ^^ft^P-^A^ (A, 
B) £*"f5o 



operation, clock input (CP), and data output (Q). 



[0 0 4 8] 

iiSft^-Cii, A = B= "H" 
t U 12111^5' 
^ C P CO &±j&S "9015/ v?"CSjf^ 

-r 5„ ^oit, si Atwm 

^* + >'i^l4CP= "H" 
i:U A=A/>Vi^W-^£ 

^^(±J^-T5 0 ^<DP#DA^<£> 

7 h i/v 5 ^^ 12 1 ©Kif££\ 
El7fc*>f 5 h<DB 



[0048] 

In normal operation, it is considered as 
A=B="H", register 121 operates with threshold 
edge of Clock CP. 

At this time, value of SI input does not affect 
action. 

On the other hand, it is made into CP-"H" at the 
time of scanning action, data are received by A= 
negative pulse and data are outputted by B= 
positive pulse. 

At this point, value of D input does not affect 
action. 

In the form of timing chart shows to FIG 7, and 
in the form of truth table shows action of shift 
register 121 to FIG. 8. 
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[0049] 

Resume request signal is in one of the control 
signals of interface signal 116 of FIG 5, if 
resume request is input into this microprocessor 
from external circuit, state controller 115 will 
suspend normal operation of microprocessor, 
resume action is started. 
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4 y ^im 7? 1 1 6 <£>x Data signal of interface signal 116 contains 

— ^rits *s V TASr—#T serial-data out (SD output of register n of FIG 

£ h (0 6© V\/7s ^n(DSD 6), first, this value is saved at external memory 

fctS^j) friS/oVis <0 , £i\ Z. (not shown) connected to bus interface 111. 

©fg^/^^-r 7^—* 1 1 Next, state controller 115 fixes Clock CP to "H", 

1 ic&Wt&fctz.W-U? 1 ^ ]) (H holding data of register serially connected are 

^■tir-f) 5 0 * shifted using Clocks A and B. 

x— b^y hp — 71 l 5(i, That is, value of register (i-1) is moved to 

^ p y 9 C P £ "H" U register (i) (i is 1 or n). 

^ny^AtB 5:fot, SC^iJ By the number of need times repeating this 

^M^titz^iy^^ (Dffiffi-r — action, all values of register serially connected 

$ & %/ ~7 h i~ 5 „ IP , v i/ 7, are saved at external memory. 

* ( i - l)©i[SrU^^ ( i ) 
t-^-f ( i «lfc^Ln)„ Z(D 

[0 0 5 1] [0051] 

^±©ibf^(ciJ;o"C > ~t^X<D By the above action, after finishing evacuating 

Ui/xp (DU-W'f—^ ^ii^L holding data of all registers, microprocessor 

..W^DT'ptyt goes into HALT state and outputs outside HALT 

fiH A L Tangle A 0 , -ttiSr signal which shows it through bus interface 111. 

^tHAL T{f Tf-Sr^^-Y ^ ^ If this HALT signal is detected in external circuit, 

7x-7 l l l?riMt^B|5iu power source of apparatus will be 

tti^-f 5 0 - ©H A L Tfii t|-£: disconnected, apparatus can be stopped. 

[0 0 5 2] [0052] 

^gdftJI^S&A £ <!: , If reclosing of the power source is carried out to 

■v-Y ^ n 7°Pirf-{i l^v 5 ^ ^il apparatus, microprocessor will carry out 

jtR^l^ft^fe^JB^TiM sequential supply of the data evacuated to 

* y (Coijg^tbTVVcx — ^ external memory using the similar procedure as 
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Sr, 1 2 1 cos I Xf] the time of register evacuation at SI input of 

L> i/7fu^^ register 121, sequential transmission of the 

ftSrJiS&lsKls £-tir£> 0 i"^"Cco inside of shift register is carried out. 

v i? 7s $ xc 7 s — 9 ft IS. % i" -5 Resume action will be completed if data reset to 

<h N Uv^ — -klbf^^t-T all registers, it resets to normal operation. 
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[ADVANTAGE OF THE INVENTION] 

As explained in full detail above, according to 
this invention, scanning pass used as a test 
circuit of scanning method of integrated circuit 
is utilized, internal-state data are reliably 
evacuated at the time of power-source 
discontinuation. 

And internal-state data can be returned to 
integrated circuit at the time of power-source 
reset. 

Therefore, since internal-state data of 
integrated circuit with which many various 
registers were provided can be evacuated at 
high speed and reliably, data of integrated 
circuit can be protected reliably. 
Moreover, if some internal states are 
maintained, one LSI can be accessed from 
some tasks. 



[BRIEF DESCRIPTION OF THE DRAWINGS] 



[Hi] [FIG1] 

#3§0Jtf)^ l <D^M&]\zU%M Block diagram showing composition of data 

QtSE&cDx— ? i£M'i&W.<Vffif$. protection apparatus of integrated circuit based 

^f^-fzf n y $ m o on 1st Example of this invention. 
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im 2 ] [FIG. 2] 

#?£Vfi(DWi2(DMMMlZ-%Z)M Block diagram showing composition of data 

^HISgcOT— ^{SfffSB^tiEic protection apparatus of integrated circuit based 

%7F-fy p v 9 IHo on 2nd Example of this invention. 

[IE] 3] [FIG. 3] 

Ml <DMM$\<DW){f$:WiVMi- 5 Flowchart for demonstrating action of 1st 

tztib<D7v— Yo Example. 

[H4] [FIG. 4] 

^2©HJfi^©t(jf^SrKWi"5 Flowchart for demonstrating action of 2nd 

fcii)07o-ft-K Example. 

[El 5 ] [FIG. 5] 

#!8W©^3©!&!fe0!H^5& Block diagram showing composition of 

^^\^(D%^^7^-fzf n y $ integrated circuit based on 3rd Example of this 

Hlo invention. 

[M 6 ] [FIG. 6] 

ID 5 {£^-f~|l|f [!]£&<£> Vi/ 7, $ Block diagram showing composition of register 

<£>fS$c£:7F-f 7* n 5/ ^ U 0 of integrated circuit shown in FIG. 5. 



7 ] [FIG. 7] 

% 6 \z.7jk-t $ (DW)i^&a& Timing chart for demonstrating action of register 

WirZ>tzhb(D?4 ^l/?^^— shown 6thly. 
K 

[0 8] [FIG. 8] 

\z.7fk-tu-y^^(D%\^^:WL Figure for demonstrating action of register 

m-f&fctb(Dmo shown 6thly. 

W%r<OWft ] [DESCRIPTION OF SYMBOLS] 

2-%&km& (LSI), 2... integrated circuit (LSI) and 3... external 

SM^ty. 4, 9—jJ$"y&, memory, and 4 and 9... counter and R1-Rn... 

R1 ~Rn ■■■uf^f, 111 register and 111... bus interface and 112... 

— 7 x s l 1 instruction buffer and 113... decoder and 114... 
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EU and 115... state controller and 116.. 
for interface, and 121... register. 
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1 : LSI Test device -> scan clock SC 
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3: External memory <- memory bank change signal SEL 
4: counter 

The scanning clock SC 



[m 2 ] [FIG. 2] 
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1 : LSI test device R1 -R4: Register 

8: Internal-controls circuit -> various control signals 

3: external memory 8: register R1 - Rn 9: counter 10:P/S circuit 
R-Rn-6 • Rn: register 
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[FIG. 3] 
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S1 : Is it a static test mode? 

S2: Input test data from the scanning input terminal SI. 

S3: Perform test processing based on the data outputted from the scanning 

output terminal SO. 

End 

S4: Is it data evacuation? 
S5: Interrupt operation of LSI. 

S6: Input the scanning clock SC and start a shop counter. 

S7: Store in an external memory the internal state data outputted from the 

scanning output terminal SO. 

S8: Is it a data return? 

Other processings 

S9: preset counter and start with the scanning clock SC. 

S10: Input the data read from the external memory through the scanning input 

terminal SI. 

End 
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Normal operation <--> Scanning operation 
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[FIG. 8] 



3/9/2004 



36/42 



(C) DERWENT 



JP6-52070-A 



THOMSON 

^ 

OERWENT 



C P 


D 


A 


B 


S 1 


Q 


Q N 


S 0 


IB # 


_r 


L 


H 


H 


X 


L 


H 


L. 




_r 


H 


H 


H 


X 


H 


L 


H 




H 


X 


H 


H 


X 


On 


ONo 


On 


ft*' . 


H 


X 


IS 


L 


L 


L 


H 


L 




H 


X 


U 


L 


H 


H 


L 


H 




H 


X 


H 


n 


X 


On 


ONo 


On 





Light 

Maintenance 
scanning light 



[114] [FIG. 4] 



3/9/2004 



37/42 



(C) DERWENT 



JP6-52070-A 



S 2 0 



S 2 3 



NO 



S2 4 




YES 



YES 



S2 5 



S2 6 



T5 



S 2 7 




YES 



THOMSON 

' 

DERWENT 









st tvV . ( 




x^ + >as^ 

xX h&SSf 


ig? S 0 a* €> 
t£5 



GlZD 



S2 8vn ^ 








S2 9vN 






x- > lix-^/fxsauT 


S30 -N , 






l s i rtrovvx^fcrt® 









dZD 



Start 

S20: Is it a static test mode? 

S21: Input test data from the scanning input terminal SI. 

S22: Perform test processing based on the data outputted from the scanning 

output terminal SO. 

End 

S23: Is it data evacuation? 
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S24: Carry out series parallel conversion of the 

internal state data from the register in LSI. 

S25: Input internal state data into an I/O port through a data bus. 

S26: Store the internal state data from an I/O port in an external memory. 

S27: Is it a data return? 

Other processings 

S28: Transmit the data evacuated from the external memory to an I/O port. 
S29: Data is inputted through a data bus and changed into serial data. 
S30: Inside information data returns to the register in LSI. 
End 
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112: Command buffer 115: Status controller 

Command 

113: Decoder 

Control signal 

114: Execution unit 

111: Bus interface 

Address Data 116: Control signal 

Except the above 

Control signal 

Status signal 

Address signal 

Data 

To an external circuit 
Microprocessor 
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Usual data, input, and the bus interface 111 <- combination circuit -> usual 
data, output, and the bus interface 111, 

From serial-data input and bus interface 111, To serial-data output and bus 
interface 111, from status controller 111 [Clocks CP, A, and B 
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DERWENT TERMS AND CONDITIONS 

Derwent shall not in any circumstances be liable or responsible for the 
completeness or accuracy of any Derwent translation and will not be liable for any 
direct, indirect, consequential or economic loss or loss of profit resulting directly or 
indirectly from the use of any translation by any customer. 

Derwent Information Ltd. is part of The Thomson Corporation 

Please visit our home page: "WWW.DERWENT.CO. UK" (English) 

"WWW.DERWENT.CO.jp" (Japanese) 
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